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N-BRINRER-O-4-FEEFE) I BREHERN SRS RERES

X\ R ERES OWEFT EREHAT O FHE" AR
£ B fwWE’ ¥ A" WAEF
(IR R TR KD 410082)

CEEt TR ERRZEH TR AR PO K 410007)

FE  LLASI69 AR, Wil T 12 ANHIARLN N-EAH A JE-0-(4- 05 AU A0 FLR Bk IG5, Hoshts 'H
NMR, C NMR, LC/MS Al IR #iiilf. D E e 45 R, (G Wi(E 2250 gha FIER, X FH4650 0
(Digitaria sanguinalis) F%.(Echinochloa crus-galli) )R ¥(Setaria viridis)3534 HA 100% MR, HE— 200G M
R, (R)-(+)-N-[(2-FMEME-5-35) A ]-O-[4-((6- S ME R IAR-2- 25 ) U2 R AU | FLIR IBE I 2O B VB PE (B 1C50=6.8
g/ha, BH ICso=6.6 g/ha)i i T FZS R M AL BR R AP SRR AN 58 4L 59 AB169.

R N-FFR FE-O-(4- 07 AR LR TG, & BREDIG I

Synthesis and Herbicidal Activity of Novel N-Hetrocyclo Containing
Nitrogen Methoxy-O-(4-aryloxy-phenyl) Lactamide Derivatives

Huang, Mingzhi” Liu, Aiping*” Nie, Siqiao” Lei, Manxiang”
Pei, Hui® He, Liying” Hu, Li’ Hu, Aixi**

(“ College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082)

Liu, Qixing®”
Ren, Yeguo”

(® National Engineering Research Center for Agrochemicals, Hunan Research Institute of Chemical Industry,
Changsha 410007)

Abstract The lead compound A8169 was modified, 12 N-hetrocyclo containing nitrogen methoxy-O-(4-aryloxy-phenyl)
lactamide derivatives were designed and synthesized, and their structures were characterized by '"H NMR, *C NMR, LC/MS
and IR. The bioassay results indicated that all compounds exhibited 100% activities against Digitaria sanguinalis, Echinoch-
loa crus-galli L and Setaria Viridis at 2250 g/ha. In particular, (R)-(+)-N-((2-chlorothiazol-5-yl)methoxy)-O-(4-((6-chloro-
quinoxalin-2-yl)oxy)phenoxy) lactamide (2f) was much more effective against Digitaria sanguinalis (ICsc=6.8 g/ha) and

Echinochloa crus-galli (IC5o=6.6 g/ha) than commercial clodinafop-propargyl and lead compound A8169.

Keywords N-hetrocyclo containing nitrogen methoxy-O-(4-aryloxy-phenyl) lactamide; synthesis; herbicidal activity
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ARG TE, ASCLL A8169 KA TG, HA A H
SRS AB169 JL TN B, MLhe FEAR ¥ ok ¥ & ik
SnAP T B Sr, AT 12 AN N-B 4 A 3-0-(4-
J7 EIE R FLBR WERZ(2). 120 A= 003 PH l  &f SRe 1,
ZRAEYEA RGMBRE N, A nE e
TR AR B SRR AL 2 T B ) AS169. A i
2411 Scheme 1 7.

1 GRS
1.1 FHEEEIERS
(R)-()-N-((2- 5 e M -5 ) Ak )-O-[4-((6- S M
W Wbk -2 1 ) B ) AR R T LI e (2) 11 (£ )-V-((2- U BE A -5
H5) FAR L )-O-[4-((6- SUME R bR -2- 5 ) A 56 ) 2R 6 3L I i
FIF M P743(0OD-H, 250 mmX4.6 mm, 5 pm, 1F Cki/5F
(AR EL)=70/30, ¥, 1.5 mL/ min, ¥, 254 nm,
FHih )RR 2f [[a]y =+42.8 (c=1, CH;COCH;)]1)
ee fHZIN 91%, T%f HELL(E)-N-((2- S HE ME-5-F) F 4
HE)-O-[4-((6- 5 W bk -2-J55 ) 40 I ) R SE 1 FL B L ([ ] =0
(c=1, CH;COCH3))[1] ee fH LT T 0, [FH} 2a~21 F %

B FEEHR)-(+)-2-(4-FR HEAE) IN TR 1) ee EH>98%, H.
GAAERL, MU TRAT AT DA S5 1R AR S RO
KRS TR R AR, &) 2a~21
BRI R TG HEAA.

12 BiRUEMHNBREFTERZSM

BB 4R R DFE W], 7 2250 g/ha 7B FMb&
W) 2a~21 ZEFT 2S5 it PO BRI 2R B L B Al
RHAEBI A 100%M)35 P AHXEX0F 24 B Bk ol
Tl B BRELIE AN .

R i 2 L, R e By R L R, A,
XA 2 AT TR IAGR 2), 450K, {X75 g/ha
AT, 2b, 2f, 2h F1 21 X 3 BREL, A Rt 2R b B
TR E) 00% LA L, L&Y 2a, 2¢, 2g K2R AL PETG
PETE 60%~90%2 [A]; LG 24, 2e, 2i, 2j, 2k 5 PEAUIT
(0~80%), & 2 R FT & BB P 250 A BV P55
R OSSN =

J T HEASY 2b, 2h, 2f F1 21 (K55 PEAKSE, LA
A8169 FUHLELRE %] HAZH, e S AR R AT 2K 0 b 3
AT HATHE— DRI, 45 R (G 3)RM, Frifh &

cl F 0 i N cl F o i o _F 0\‘)(1 /Ov[,\{%c'
LT > SO T o = T
1

A8169

2

O o (0]
0.
o, e, T
= A
HO X=F,Cl Ar\o "\O
3 4

P z
A[ »—Cl
N—-OH N

e}

(0)

2a: Ar=A,Z=S;
2d: Ar=D,Z=S;

2b:Ar=B,Z=S;
2e:Ar=E, Z=§S;

o)
o 4O HoN z
- 2N
oy s
O 5 6

0 N
[ N
o\ﬁkN/o\/[Z%m
Ar\ H
2

6a:Z=S;
6b: Z=CH=CH

2c:Ar=C,Z=S;
2f. Ar=F,Z=S;

2g: Ar=A, Z=HC=CH; 2h: Ar=B, Z=HC=CH; 2i: Ar=C, Z=HC—CH,;
2j: Ar=D, Z=HC=CH; 2k: Ar=E,Z=HC=CH; 2I: Ar=F, Z=HC=CH

Ch~_F FsC_~_Cl FC_- NC F N o _N
1edinedineSnedies ol
N N N cl o N
A B c D E F
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BHLE MRIEL
F1 ALEY 218 2250 g/ha 7R R R TE(%)
Table 1 Herbicidal activity (%) of compounds 2 at dosage of 2250 g/ha
Compd. Eposil g
TRR BB A B OB MR HRR AL % o M MR
2a 0 0 0 100 100 100 0 0 0 100 100 100
2b 0 0 0 100 100 100 0 0 0 100 100 100
2¢ 0 0 0 100 100 100 0 0 0 100 100 100
2d 0 0 0 100 100 100 0 0 0 100 100 100
2e 0 0 0 100 100 100 0 0 0 100 100 100
2f 0 0 0 100 100 100 0 0 0 100 100 100
2g 0 0 0 100 100 100 0 0 0 100 100 100
2h 0 0 0 100 100 100 0 0 0 100 100 100
2i 0 30 30 100 100 100 0 0 0 100 100 100
2j 0 0 0 100 100 100 0 0 0 100 100 100
2k 0 0 0 100 100 100 0 0 0 100 100 100
21 0 0 0 100 100 100 0 0 0 100 100 100
A8169 0 0 0 100 100 100 0 0 0 100 100 100
B S 0 0 0 100 100 100 0 0 0 100 100 100
K2 75 g/ha T BRELIEE(%)
Table 2 Preliminary herbicidal activity (%) at dosage of 75 g/ha
e posi R YOS ELpostl R Josil
Compd. Compd.
=) () DM RRE o B R oM RRE
2a 90 60 80 70 30 70 2g 95 75 90 90 50 90
2b 100 90 90 70 50 70 2h 100 100 100 95 90 95
2¢ 95 80 95 90 90 90 2i 60 80 60 80 50 50
2d 50 50 50 0 0 0 2j 40 40 40 0 0 0
2e 60 0 60 0 0 0 2k 80 70 70 40 30 30
2f 100 100 100 95 90 95 21 100 90 100 90 70 90

K3 EMALFLAAE T SRR U L i (%) A 1Cso E (g/ha)

Table 3 Further herbicidal activity (%) and ICs, value (g/ha) against D. sanguinalis and E. crus-galli in postemergence treatments

C Lk e
ompd.
30 15 75 3.75 ICsy” 30 15 75 3.75 ICso
2b 50 40 30 20 28.9 80 50 10 0 17.5
2f 90 80 50 30 6.8 98 80 50 30 6.6
2h 70 50 30 20 14.5 70 50 0 0 22.7
21 80 60 40 20 10.6 90 60 40 20 9.5
A8169 50 40 20 10 26.9 70 60 50 30 9.3
ST 40 30 20 10 46.5 70 50 30 20 14.6

“ Inhibitive concentration (g/ha) to obtain 50% growth inhibition, calculated by DPS software.

¥ HAT ARG I R G o, S0 2660 1 I 1Cs,
(6.8, 6.6 g/ha)yit kT A8169 (26.9, 9.3 g/ha)FlHHifig
(46.5, 14.6 g/ha). 1L 21 %4 FIPEL 1Cs, {H(10.6,
9.5 g/ha) X ALK, 1h& ) 2b, 2h 5% JRALVE P AH 4.

N T WEFESE AR B3P (5, B (R)-(+)-N-
(-5 EME-5- 55 ) FH 28 H)-O-[4-((6- MR MR- 2-56) %8 k)
2% FL R L i (26) AT (£)-N-((2- 50 1E Mg -5- FE ) FT 45
HE)-O-[4-((6- 5 M gt Wbk -2- Fk ) 4 3 ) 2 3 ) 3L 1% Ik
(B)-20FATH— LA, S5HER HERY: LEY 2f
Xf L MR AR ICse (E(7.5, 7.7, 10.0 g/ha) ] & EE
(F)-2f (16.1, 16.6, 12.3 g/a)fik, ks & 5555 RMB %

120
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3] QSAR g5,
1.3 WHYXFE

PG e 25 AR W, A R R A
W, o Ar SEEDOE R ISR, 2 Ar g
WRBKES, SEPES S, 24 Ar ATEBEERET, AW Pk i b
PLF 2R FZR MM IR, SR IE e BRI 5, 3-07 7 g 22X
RILITCHARTERE TS, W Ar 4 3-5-5-F-2-FEnk e
FH 3-5-5- 9 H - 2- ML e AL B0 5-— 6 -2k
WE TRk B e P . AR UL, 15 I B /NI kg s
Wb > W > R I > % ZRIR AR IE RSV A 52
i, AE RS B k.

Chin. J. Org. Chem. 2014, 34, 118~125



Chinese Journal of Organic Chemistry

ARTICLE

*z4

1B 2f Fl()-26 BREIE M TR

Table 4 Comparative herbicidal activity of compounds 2f and (F)-2f

Compd Concentration/ 2R AP/ % ICso/(geha™ ")
) (gha ) E): M ¥ 5 # M
3.75 30 0 20
7.7 10.0
2f 7.5 50 30 30 7.50

s o o o (1.2~82) (6.8~14.6)
3.75 10 0 0

()2 73 20 0 20 a1 slilzz 6) 5 51~6f9 9) 7 51350 1
15 50 70 60 ) ) ) ) ) )

2 Z5ig (3e): ZHICHR[32) Gk, 215 98.2%, WH 97.5%, m.p.

DL A8169 Ko, BtIFa e T 12 AN AL N-5
AR A IE-O-(4-J7 AR FLIR Bt R AL &, HoAk 2
4% LC/MS, '"H NMR, “C NMR 1 IR #fiiiF, 7A44H
RGFVEE RS FHEDNE. Y120 A is e e 45 1
FW, HAEAHBURAY 2250 g/ha FIE N, W5 IR
FEL R, MRS EA 100%MdEE Y, 20
WEPETR IR R I, (R)-(+)-N-[(2- S BEME-5- 2 ) T 4 2k 1-O-
[4-((6- 50 W bR -2 5k ) 40 A ) A 2 ) L PR PR v (2. ok 0% 1P
(5 1C5=6.8 g/ha, FE 1C5,=6.6 g/ha)iz i T [H] 27
rn A AR LR A S S S ) AB169. AR XN 2f i3
— B S T R e A PR SERR A REAT 2 .

3 KEIHN
3.1 UEHIKF

WPS-1 B £ 5 55 S (4 5K /2 IE ), Vairian
INOVA-300 RUZ I IARA(LL CDCL; ¥ 7, TMS A
#3); PE System 2000 FTIR Z4 21 SNG4 (AL B K F 5k,
WL, Agilent 1100 FR A1 = 80 AH (L5 Agilent
1100 Series 7 i 0B €0 3%/ T BE ML AR 48 (DU AR AT);
PE24001I-CHNS/O 4 75 % 43 #7{%; Perkin Elmer Po-
larimeter 341 TR BEGAG EHTHEM(EE Merk 2 w]).
FTAA R34k B 4y #r 4k
3.2 A E
3.2.1  (R)-(+)-0-(4-7 FHAFKI)FLBR(3) 896 A%,

(R)-(4)-O-[4-((3- -5~ SUNENE -2- ) ) A 1 5L R
(3a): DMF (40 mL), (R)-(+)-2-(4-F2 I A5 INR(3.64 g,
0.02 mol), #HEE M, 2> LI BR R 7 (5.52 g, 0.04
mol), JHl#Z 70~80 C, Hidk 1 h. W 2,3-5-5-
nHEE(2.98 g, 0.02 mol), 70~80 CHIFE 8 h. ¥ s N4
HWAEFEE, BAVKKQ50 mLyHF, I E$HBRIET S pH=
4~5, bk, AKUE, TR A A 3a 591 g, o
95.0%, m.p. 209.1.0~210.5 ‘CCCEkEEY: 211~212 C),
[a]y =+37.9 (c=1, CH;COCHj).

(R)-(+)-O-[4-((6-F AR Mg -2 - ) S ) R BE 7L R

Chin. J. Org. Chem. 2014, 34, 118~125

© 2014 Chinese Chemical Society & SIOC, CAS

162.5~164.8 CCCRRMEDY: 158 C); [aly =+26.1 (c=
1, MeOH); '"H NMR (300 MHz, CDCL3) 6: 1.69 (d, J=6.9
Hz, 3H, CHs), 4.79 (q, J=6.9 Hz, 1H, CH), 6.95~7.01
(m, 2H, Ph-H), 7.22~7.26 (m, 1H, Benzoxazole-H),
7.31~7.36 (m, 2H, Ph-H), 7.40 (dd, J=8.7 Hz, 1H,
Benzoxazole-H), 7.44 (dd, J=2.4 Hz, 1H, Benzoxazole-
H); LC-MS (Negative ion) m/z: 664.6 [2M—H] , 331.8
[M—H] .

3b~3d, 3f 14 %A 3a. 3b: FEH 95.0%, KRk
WA mp. CEREEY: 105~107 C); 3¢: 7% 96.3%, i
R AR (mep. SCERAER: 90~94 C); 3d: 77K
86.4%, m.p. 50.9~51.8 ‘CCCHRED: 50 C); 3f: j=&
95.9%, m.p. 210.1.0~211.5 C(CHRMEP™: 211~212
).
322 (R)-(+)-0-(4- FIFI) LR BERU(4) 895 A%,

(R)-(+)-O-[4-((3-9-5- UL e -2 ) A8 Ik ) AR A A5 L
PR LS (4a): HI 4540 mL), (R)-(+)-O-[4-((3-9i-5-&t
e -2-36) E HE) KL FLR (3a) (1.04 g, 3.3 mmol)Fl & ¥
I(1.18 g, 10 mmol). [FIG/R I 4 h Ji i 2535 571 R4 2
da, HIEH T F—H.

(R)-(+)-O-[4-((3-5-5- = 38 FH BE b e -2- 38 ) A 3 ) oK
HEIFLIRIE S (4b), (R)-(+)-O-[4-((5- = FHRENLE -2- 4 )
AN Z LR EE S (4e), (R)-(+)-O-[4-(2-F-4-FFE A
A AL FUR B (4d), (R)-(F)-O-[4-((6-50 K IF I
2-3) I ZEIL LR BE S (de), (R)-(+)-O-[4-((6- A Wz
MR-2-35 ) B8 5 ) R L 7L R I S (41) (1) 75 k] 4.
323 S-REATF H-2- R4 IN(6)89 6K

5S-G S HE-2- 5 HE M (6a): DMF (40 mL), N-F£HE408
7K HIBEZ(8.15 g, 0.05 mol)FIEEALNG3 g, 0.075
mol), FEFEHAE, TN 2-50-5-%0 3L WEM(8.40 g, 0.05
mol), FEilHiFE 20 h. RNPBFEIAIKK250 mL)H, o
JE, KVEAS Ak Sa. K Sa Jn A E] 250 mL (1) = FfK
W, AN SERE(150 mL). ks g, wmKE QS g,
80%), [RIFINV 4 h, YAH1, 1hug, JEREH 1S 2]
HORY, BN GG, CREACI, TR, M
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AR 62 3.0 g, 7% 36.6%, ALALHEN TR
a1k

2

5~ 58 H 5 -2- U E (6b) R 5 B[] 6a. ISR 41.9%.
324 N-RZIRF A -0-(4- 3 B KAL) FLBL Bk
(2)895 A%,

(R)~(+)-N-((2- 58 e -5- 55 ) H A8 3 )-O- [4-((6- 5L e
WA pR-2- 55 ) S 5 ) R FLIR L % (21): (R)-(+)-O-[4-((6-5
WA bR -2 - )4 ) K L | FLIR I S (4a)(1.21 g, 3.3 mmol),
ZHUFHE40 mL), 5-%E R -2-EWEM(6a)(0.55 g, 3.3
mmol)Fl 4- " HFEELZ LI IE(DMAP), JKiG#HFE 10 min,
WA= M(1.0 g, 10 mmol). 4RZE8HE 3 h, B 100~
200 mL UK/KH, ZSUPEARI ATHIAHZKSE(100 mL X
2), JC/KBREREN T, LW, TR b ik o8 A 2 AT
[BREEEREE 2f 044 g, BE 269 %. mp. 162.6~
163.3 C, W% 26.9%, [o]y = +42.8 (c=1, CH;COCHj),
ee=91%.

&) 2a~2e, 2g~21 (14 HLIF 2f.

(R)-()-N-[(2- U -5 ) FH 4 ]-O-[4-((5- 303
T IE -2- 0 ) 58U IR ) R BE | LR E 12 (2a): W 36.1%, &
SR 4K, [a]y =+36.8 (c=1, CH;COCH;); 'H
NMR (CDCls, 300 MHz) d: 1.62 (d, J=6.9 Hz, 3H, CH3),
4.75 (q, J=6.9 Hz, 1H, CH), 5.04 (dd, J=12.9, 17.7 Hz,
CH,), 6.89 (d, J=9.3 Hz, 2H, PhH), 7.10 (d, J=9.3 Hz,
2H, PhH), 7.43 (s, 1H, thiazole-H), 7.50 (dd, J=9.0, 2.1
Hz, 1H, PyH), 7.86 (d, J=2.1 Hz, 1H, PyH), 8.98 (br, 1H,
NH); *C NMR (CDCls, 75 MHz) &: 18.70, 69.40, 75.20,
116.33, 122.68, 124.90, 125.14, 133.92, 140.10, 142.23,
145.12, 147.56, 148.65, 151.20, 153.76, 169.72; LC-MS
(Positive ion) m/z: 457.8 [M+H] . Anal. caled for
C1sH14CLFN;O,S: C 47.17, H 3.08, N 9.17; found C
46.99, H 2.98, N 9.09.

(R)-(+)-N-[(2- 5 WE M -5-J55 ) F 48 1-O- [4-((3- 5-5-
A R e -2- 6 ) AR 3 ) ORI 1 LR I i (2b): iR
21.3%, AR, mp. 115.6~118.0 C; [a]y =-+38.5
(¢c=1, CH;COCHj3); 'H NMR (CDCl;, 300 MHz) §: 1.63
(d, J=6.9 Hz, 3H, CHs), 477 (q, J=6.9 Hz, 1H, CH),
5.02 (dd, J=12.9, 17.7 Hz, 2H, CH,), 6.95 (d, J=9.0 Hz,
2H, PhH), 7.12 (d, J=9.0 Hz, 1H, PyH), 7.42 (s, 1H, thia-
zole-H), 7.97 (s, 1H, PyH), 8.25 (s, 1H, PyH), 9.10 (br, 1H,
NH); *C NMR (CDCls, 75 MHz) &: 18.72, 69.46, 75.22,
116.15, 116.36, 119.16, 122.65, 123.07, 133.90, 136.30,
142.28, 142.45, 147.39, 154.10, 154.99, 161.19, 169.75;
LC-MS (Positive ion) m/z: 508.0 [M+H]". Anal. calcd for
C1oH4CLF5N;0,S: C 44.90, H 2.78, N 8.27; found C
45.17,H2.97,N 8.15.

122 http://sioc-journal.cn/
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(R)~()-N-[(2- 5 1 M -5 ) H 45 I 1-O-[4-((5- =3
FR I I -2- 66 ) 28 ) R L 1 FLIR W Jie (2¢): WL 31.1%,
{0 44, m.p. 104.8~1053 C; [a]d =+41.1 (c=1,
CH;COCH;); 'H NMR (CDCly, 300 MHz) &: 1.63 (d, J=
6.9 Hz, 3H, CH;), 4.77 (q, J=6.9 Hz, 1H, CH), 4.03 (dd,
J1=12.3 Hz, J,=18.9 Hz, 2H, CH,), 6.94 (d, J=9.0 Hz,
2H, PhH), 7.05 (d, J=8.7 Hz, 1H, PyH), 7.10 (d, J=9.0
Hz, 2H, PhH), 7.43 (s, 1H, thiazole-H), 7.90 (d, J=8.7 Hz,
1H, PyH), 8.42 (s, 1H, PyH), 8.95 (brs, 1H, NH); "°C
NMR (CDCL,, 75 MHz) &: 18.75, 69.46, 75.25, 111.31,
116.46, 121.32, 121.76, 122.95, 133.92, 136.75, 142.31,
145.28, 147.81, 153.87, 153.98, 165.80, 169.75; LC-MS
(Positive ion) m/z: 473.9 [M+H]". Anal. calcd for
C1oH5CIF3N;0,S: C 48.16, H 3.19, N 8.87; found C
48.38, H 3.08, N 9.00.

(R)-()-N-[(2- U8 M4 -5- 3 ) FF 4 ik ]-O-[4-(4- ik -
2GR ARSI R FLIR B (2d): UK 40.3%, A 14,
m.p. 128.5~129.1 C;[a]? =+56.8 (¢c=1, CH;COCHs);
'H NMR (CDCls, 300 MHz) 6: 1.63 (d, J=6.9 Hz, 3H,
CHs), 4.75 (q, J=6.9 Hz, 1H, CH), 5.05 (s, 2H, CH,),
6.90~7.05 (m, 5H, PhH), 7.35~7.49 (m, 3H, PhH+
thiazole-H), 8.97 (br, 1H, NH); “C NMR (CDCl;, 75
MHz) 6: 18.64, 69.25, 75.17, 106.35, 116.91, 117.46,
118.92, 120.47, 120.75, 121.02, 129.33, 133.92, 142.19,
149.34, 150.73, 153.73, 154.07, 169.56; LC-MS (Positive
ion) m/z: 447.8 [M+H]" . Anal. caled for CyH;sCIF-
N;0,S: C 53.64, H 3.38, N 9.38; found C 53.78, H 3.45, N
9.19.

(R)~()-N-[(2- 5 g W -5- I ) H 45 I ]-O-[4-((6- 2K T
W2 ) S L) R SE | FLIR W % (2e): SO 33.1%, K
W44, mp. 129.8~1303 C; [a]y =+355 (c=1,
CH;COCH;); 'H NMR (CDCly, 300 MHz) 8: 1.62 (d, J=
6.9 Hz, 3H, CH3), 4.77 (q, J=6.9 Hz, 1H, CH), 4.99~
5.09 (m, 2H, CH,), 6.89~6.99 (d, J=9.0 Hz, 2H, PhH),
7.21~7.45 (m, 5H, PhH+ Benzoxazole-H), 7.43 (s, 1H,
thiazole-H), 9.15 (br, 1H, NH); “C NMR (CDCl;, 75
MHz) 6: 18.72, 69.36, 75.31, 110.63, 116.45, 120.49,
122.97, 124.24, 128.13, 133.94, 142.11, 143.99, 145.11,
150.16, 151.41, 154.32, 155.47, 170.70; LC-MS (Positive
ion) m/z: 479.9 [M+H]". Anal. calcd for C,0H;sC1N;0sS:
C 50.01, H 3.15, N 8.75; found C 50.16, H 3.04, N 8.90.

(R)-(+)-N-[(2- 5 WE M -5- L ) F A L 1-O-[4-((6- S
Wt Dbk -2- 55 ) 856 ) R S | FLIR I i (26): R 26.9%, I
[ 44, mp. 162.6~1633 C; [a]¥ =+428 (¢c=1,
CH;COCHj;); 'H NMR (CDCls, 300 MHz) §: 1.65 (d, J=
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6.9 Hz, 3H, CH;), 4.80 (q, J=6.9 Hz, 1H, CH), 5.07 (dd,
J=12.6, 19.2 Hz, 2H, CH,), 6.98 (d, J=9.3 Hz, 2H, PhH),
7.22 (d, J=9.3 Hz, 2H, PhH), 7.43 (s, 1H, thiazole H),
7.58~7.62 (dd, J=8.7, 2.4 Hz, 1H, quinoxalin H), 7.65
(d, J=8.7 Hz, 1H, quinoxalin-H), 8.06 (d, /=2.4 Hz, 1H,
quinoxalin-H), 8.70 (s, 1H, quinoxalin-H), 8.92 (br, 1H,
NH); *C NMR (CDCls, 75 MHz) ¢: 18.76, 69.45, 75.26,
116.33, 122.89, 127.91, 128.69, 131.21, 132.97, 133.92,
138.41, 139.74, 140.03, 142.33, 147.16, 153.93, 157.04,
169.71; IR (KBr) v: 3162, 3026, 1663, 1610, 1571, 1509,
1491, 1446, 1399, 1237, 827 cm™'; LC-MS (Positive ion)
m/z: 490.9 [M—|—H]+. Anal. caled for C,H;(CLLN,O,S: C
51.33, H 3.28, N 11.40; found C 51.11, H3.11, N 11.27.
(R)-(+)-N-[(6- UL IE -3-H) T 48 o ]-O-[4-((5-5-3-
FNEEIE -2- ) AU ) AL T FL IR I 12 (2g): W% 61.8%,
{6 5 4K, mp. 108.0~109.1 C; [a]y =+404 (c=1,
CH;COCHj3); 'H NMR (CDCls, 300 MHz) 6: 1.60 (d, J=
6.6 Hz, 3H, CH;), 4.74 (q, J=6.6 Hz, 1H, CH), 4.90 (dd,
J=11.7, 18.1 Hz, CH,), 6.90 (d, J=9.0 Hz, 2H, PhH),
7.09 (d, J=9.0 Hz, 2H, PhH), 7.35 (d, J=9.0 Hz, 1H,
PyH), 7.50 (dd, J=9.0, 2.4 Hz, 1H, PyH), 7.67 (dd, J=
8.4, 2.4 Hz, 1H, PyH), 7.85 (d, J=2.4 Hz, 1H, PyH), 8.36
(d, J=2.4 Hz, 1H, PyH), 9.05 (br, 1H, NH); *C NMR
(CDCls, 75 MHz) d: 18.66, 74.70, 75.11, 116.26, 122.54,
124.26, 124.88, 125.13, 129.45, 139.94, 145.10, 147.45,
148.62, 150.04, 150.98, 151.80, 153.76, 169.54; LC-MS
(Positive ion) m/z: 451.8 [M+H]" . Anal. caled for
C,0H sCLFN;O,: C 53.11, H 3.57, N 9.29; found C 52.96,
H 3.58, N 9.42.
(R)-(+)-N-[(6-F ML WE -3-5E ) F 48 ]-O-[4-((3-5-5-
AR R -2- 55 ) AR 3 ) DR R 1 L R I K (2h): iR
45.5%, MAfEAK, mp. 136.8~137.8 C; [a]ly =—+38.0
(¢c=1, CH;COCH;); '"H NMR (CDCls, 300 MHz) 6: 1.62
(d, J=6.9 Hz, 3H, CH;), 4.76 (q, J=6.9 Hz, 1H, CH),
4.93 (dd, J=11.4, 17.1 Hz, 2H, CH,), 6.95 (d, J=9.0 Hz,
2H, PhH), 7.14 (d, J=9.0 Hz, 2H, PhH), 7.36 (d, J=8.1
Hz, 1H, PyH), 7.69 (d, J=8.1 Hz, 1H, PyH), 7.99 (s, 1H,
PyH), 8.26 (s, 1H, PyH), 8.38 (s, 1H, PyH), 8.97 (br, 1H,
NH); *C NMR (CDCls, 75 MHz) ¢: 18.72, 74.86, 75.23,
116.14, 116.35, 119.22, 122.63, 123.01, 124.35, 129.42,
136.34, 139.89, 142.50, 147.35, 150.13, 151.99, 154.11,
161.20, 169.57; LC-MS (Positive ion) m/z: 502.0 [M-+
H]"; Anal. caled for C, H;sCLF;N;04: C 50.22, H 3.21, N
8.37; found C 50.17, H 3.14, N 8.45.
(R)-(+)-N-[(6- 5Ntk g -39 ) H 45 I 1-O-[4-((5- = %
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FH L ILE I -2- 56 ) A ) AR L 1 FL IR I 11z (2i): % 57.9%,
M s 44, mp. 123.4~124.8 C; [aly =+39.8 (c=1,
CH;COCH3); 'H NMR (CDCls, 300 MHz) §: 1.61 (d, J=
6.9 Hz, 3H, CH3), 4.72 (q, J=6.9 Hz, 1H, CH), 4.93 (dd,
J=11.4,16.5 Hz, 2H, CH,), 6.90 (d, J=9.0 Hz, 2H, PhH),
6.98 (d, J=8.7 Hz, 1H, PyH), 7.11 (d, J=9.0 Hz, 2H,
PhH), 7.36 (d, J=8.1 Hz, 1H, PyH), 7.69 (d, J=8.7 Hz,
1H, PyH), 7.90 (d, J=8.1 Hz, 1H, PyH), 8.36 (s, 1H,
PyH), 8.41 (s, 1H, PyH); LC-MS (Positive ion) m/z: 468.0
[M+H]". Anal. caled for CyH;CIF5N;0,: C 53.91, H
3.66, N 8.98; found C 54.07, H 3.78, N 9.12.

(R)-(~)-N-[(6- UM iz -3- 3 ) FF1 48 1-O-[4-(4- T -
Q-G ARAAIE) R IR\ FLR B (2)): R 44.9%, O E 1A,
m.p. 161.3~164.0 C; [a]y =+40.3 (¢c=1, CH;COO-
C,Hs); 'TH NMR (CDCls, 300 MHz) §: 1.61 (d, J=6.6 Hz,
3H, CH3), 4.73 (q, J=6.6 Hz, 1H, CH), 4.93 (s, 2H, CH,),
6.87~7.04 (m, 5H, PhH), 7.04~7.49 (m, 3H, 2PhH+
PyH), 7.73 (d, J=6.6 Hz, 1H, PyH), 8.31 (s, 1H, PyH),
8.92 (br, 1H, NH); LC-MS (Positive ion) m/z: 441.9 [M+
H]". Anal. calcd for C,,H;,CIFN;0,: C 59.80, H 3.88, N
9.51; found C 49.77, H 3.80, N 9.66.

(R)-(+)-N-[(6- SN IE -3-J ) I 4k ]-O-[4-((6- AT
WE -2 -BE) S B0 A BE T LR W i (2k): L% 50.3%, A
[ 44, mp. 168.9~170.1 C; [a]ly =+45.1 (c=1,
CH;COCH3); 'H NMR (CDCls, 300 MHz) §: 1.61 (d, J=
6.9 Hz, 3H, CH;), 4.76 (q, J=6.9 Hz, 1H, CH), 4.93~
4.98 (m, 2H, CH,), 6.98 (d, J=9.0 Hz, 2H, PhH), 7.23~
7.41 (m, 5H, PhH+Benzoxazole-H), 7.46 (d, J=1.8 Hz,
1H, PyH),7.73 (dd, J=8.1, 2.4 Hz, 1H, PyH), 8.38 (d, J=
2.4 Hz, 1H, PyH), 8.93 (br, 1H, NH); LC-MS (Positive
ion) m/z: 474.0 [M+H]". Anal. calcd for C,,H;;CI,N;0s:
C 55.71, H 3.61, N 8.86; found C 55.63, H 3.58, N 9.01.

(R)-(+)-N-[(6- UM BE -3-2) Y47 2 ]-O-[4-((6- U
Was b -2- 25 ) A8 ) AT | FLIR I e (21): W2 40.5%, A
il 1A, mp. 198.3~200.6 C; [a]ly =+445 (c=1,
CH;COOC,Hs); 'H NMR (CDCls, 300 MHz) 6: 1.64 (d,
J=6.6 Hz, 3H, CHs), 4.74 (q, J=6.6 Hz, 1H, CH), 4.95
(dd, J=11.4, 16.5 Hz, 2H, CH,), 6.95 (d, J=9.0 Hz, 2H,
PhH), 7.24 (d, J=9.0 Hz, 2H, PhH), 7.34 (d, J=8.1 Hz,
1H, PyH), 7.62 (dd, J=9.0, 2.1 Hz, 1H, quinoxalin-H),
7.65 (d, J=9.0 Hz, 1H, quinoxalin-H), 7.72 (dd, J=28.1,
2.4 Hz, 1H, PyH), 8.06 (d, J=2.1 Hz, 1H, quinoxalin-H),
8.38 (d, /=2.4 Hz, 1H, PyH), 8.70 (s, 1H, quinoxalin-H),
8.95 (br, 1H, NH); *C NMR (CDCl;, 75 MHz) J: 18.74,
74.87, 75.26, 116.30, 122.82, 124.34, 127.96, 128.66,
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129.39, 131.21, 132.97, 138.38, 139.85, 140.09, 147.11,
150.18, 152.03, 153.93, 157.02, 169.61; IR (KBr) v: 3163,
3006, 1668, 1610, 1578, 1509, 1492, 1446, 1398, 1238,
828 cm '; LC-MS (Positive ion) m/z: 485.0 [M+ H]".
Anal. caled for Co3H 3CIhN4Oy4: C 56.92, H 3.74, N 11.54;
found C 47.10, H 3.89, N 11.45.
3.2.5 (F)-2f 96

(£)-2-(4-FR B R ) TR 10 A B H 2- IR IR
(15.2 g, 0.1 mol)ZZ12 I A\ F] 50% NaOH (8 g, 0.1 mol)#{
F, A 30 mL K, B A GRIEAETE 25 T,
72 NI IR 2K 93 (44 g, 0.4 mol)F1/K 50 mL, 7¢
IR, M 50% NaOH (64 g, 0.8 mol), FFIIA 2-1R 4
12 1) NaOH ¥ (LS At 55%), 55~60 C V. 4 h, ¥
I, WithIRW pH 4.3, AR OBRAE 3 X, BREZR
(RIS R 1y, AkEL G EhIR 0 pH 22 1, F SR 5w R AR
B3k, AN K IC IR 2 S/ 5w N BE, KB
50% NaOH W17 pH £ 2.2, ¥Hl, H 4R LBEAIL,
TR RN T8, A3 (£)-2-(4-FR A )N 16.5
g W E 90.7%, 40 922%, [a]y = +0 (c=1,
CH;COCH;), ee=0, GC-MS (EI, 70 eV) m/z: 182 (80),
110 (100), 81 (45); LC-MS (Negative ion) m/z: 362.8
[2M—H] , 180.9 [M—H] .

PA(E)-2-(4-F2 HE IR 500 N IR 0 s B & B ()-N-[(2-
GUBE -5 3L ) AR L 1-O-[4-((6- S0 Wt Ik -2- 3 ) L 0 ) 2
ST N (£20), SRCPIRIE 2f. (L)-2f R 45.5%,
PR, mp. 142.1~143.1 C; '"H NMR (CDCls, 300
MHz) J: 1.65 (d, J=6.6 Hz, 3H, CH3;), 4.80 (q, J=6.6 Hz,
1H, CH), 5.06 (dd, /=12.6, 19.2 Hz, 2H, CH,), 6.98 (d,
J=9.3 Hz, 2H, PhH), 7.22 (d, J/=9.3 Hz, 2H, Ph H), 7.43
(s, 1H, thiazole H), 7.57~7.61 (dd, J=8.7, 2.4 Hz, 1H,
quinoxalin-H), 7.65 (d, /=8.7 Hz, 1H, quinoxalin-H), 8.05
(d, J=2.4 Hz, 1H, quinoxalin-H), 8.69 (s, 1H, quinoxa-
lin-H), 9.00 (br, 1H, NH); *C NMR (CDCl;, 75 MHz) o:
18.76, 69.43, 75.25, 116.33, 122.88, 127.91, 128.68,
131.19, 132.96, 133.92, 138.39, 139.74, 140.03, 142.32,
147.15, 153.93, 157.03, 169.70; LC-MS (Positive ion) m/z:
490.7 [M+H]".
3.3 BREFRMENE
3.3.1 kR

PP FE Y . D B (Digitaria sanguinalis) < TR
(Echinochloa crus-galli)~ Ji &% (Sentaria viridis); ¥
MFAEY: T R (Abutilon theophrasti) H) Ut (Amaranthus
ascedense). #(Chenopodium album).
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332 ¥eAregiEir

FEARTHAN 64 em” [EERI 7L s 2 T, B TR
AR, IEBURPRIL . KN —BURR T, . X
TR B, A5 TR 13, G lem (M4, A
SRR K 2 )2 L, BT =R,
ST 22 T 5 L ) S AT AL B
3.3.3 bR AR T

YA U84y 2250086/), 75(%1F%), 30, 15, 7.5, 3.75
(520t )g/ha, TR R H AT B AT 1 e b 2R sl
S 1 L0 OIS 2 RS
(Y (LN
334 #ERT

VR BREURE i, A7) NV, N-— VP P IR e A )
NVFFARH], TR 10 mL (280K, BUE 5585
FEMRL, 43 g, F s R e R I WA T 2R
M 5 1 - S35 25 A BT, 43 i) AT 35 0 R 7K Ok xR
ACFEARAS B T R, AFR 1S d S H M R KA
B, VA2 (B 20,
335 g4t

A A g R, 3% L AT S AP0 A5
Biik. #RJii Fl DPS 3 A BRAR AT 5743 1Cso fi. HAARE
MK 1~4.
xof bR e — A PR

— X 100%
o R ’

By 2% (%)=
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